this modification pathway became a candidate for this assay also inhibited GST-Sp1 degradation by the active nuclear portion ( Figure 1D , lane 2). These results, taken coupling of the metabolic state to proteasomal function. The experiments indicate that the LLVY chymotryptic the 65% pure 26S proteasomes with the full-length GSTactivity of the 26S proteasome is inhibited by OGT but OGT beads, but not GST or GST-OGTN485, inhibited the LSTR tryptic activity is not. Furthermore, the activity the degradation of the peptide ( Figure 3D ). This effect of the core particle is not modified by OGT. Since the of catalytically active OGT required its substrate UDPthree peptidase activities of the proteasome reside in GlcNAc ( Figure 3E ). However, no inhibition of the 20S the core particle, it is unlikely that the proteolytic activity proteasome core particles was observed with OGT ( Fig OGT treatment of 26S proteasomes has a differential case about 30%. 
The addition of O-GlcNAc to proteins is catalyzed by together, indicate that catalysis by OGT and not the TPR domain or tag, interferes with the degradation of GST-O-GlcNAc transferase (OGT)
(
Discussion
The specificity of the proteasome for substrate degradation is classically controlled by the ubiquitin system. Under this model, the proteasome passively degrades ubiquitin-flagged substrates that are presented to it. Here, we describe a global control mechanism at the level of the proteasome itself that couples intermediary metabolism to the activity of the proteasome. Exposure of 26S, but not 20S, proteasomes to OGT reduces the ATPase activity of the intact proteasome, the processing of a hydrophobic, but not hydrophilic peptides, and the proteolysis of at least one of its protein substrates, the transcription factor Sp1. This inhibition of proteasomal function requires the catalytic activity of OGT. Enzymatically dead truncation mutants of OGT containing the units within the19S regulatory particle, which includes the modified AAA ATPase, Rpt2, has a functional effect. This mode of proteasomal inhibition differs from the it is modified in vitro by OGT in association with a loss of proteasomal functions, but that it may be modified mechanism by which previously described inhibitors block function. These proteasome inhibitors all attack in another way, giving rise to the doublet.
A one-dimensional blot also detected O-GlcNAc modthe proteasome proteolytic subunits within the 20S core particle. OGT, an endogenous inhibitor of proteasomes, ification of a 55 kDa protein (Figure 7D ), which was increased following exposure to OGT. The modification acts on the 19S regulatory particle, having no effect on the 20S proteasome. Nevertheless, the action of OGT of the protein prior to recombinant OGT exposure implies that the modification occurs in vivo prior to proteamay be just as global in that the ATPases of the proteasome are vital for its function. The degradation of the some isolation and corresponds to the idea addressed above that proteasomes contain a mixture of inactive ubiquitinylated proteins requires the opening of the The six ATPases form a hexameric ring that abuts the terial protein in the GST and GST-OGT preparations ( Figure 7E, lanes 3 and 4) .
20S core particle. These ATPase are not functionally GlcNAc at 22ЊC for 30 min. After the beads were centrifuged away, the peptidase activity in the supernatant was measured as above. with 10% fetal bovine serum and BSC-40 cells were cultured in DMEM containing 10% newborn calf serum and antibiotics. The
The concentration of proteasome-specific inhibitors was 50 M whenever they were used. The functional effectiveness of OGT on forskolin-activated and the glucosamine-inactivated NRK cell nuclear extracts (NE) were prepared as described (Su et al., 1999) .
proteasomes was pretested with suc-LLVY-AMC peptide.
